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PROBLEM TO BE SOLVED: To simplify a wire bonding process by 
selectively increasing attaching energy with respect to a pad located at a 
distance from a contact portion of a heating stage. 
SOLUTION: A semiconductor chip 10 is fixed onto an island 13. and a 
second semiconductor chip 1 1 is fixed onto the first semiconductor chip 1 0. 
The second semiconductor chip 1 1 has an extended portion 20 extending 
from a part corresponding to the first semiconductor chip 1 0. The 
semiconductor chips 10 and 11 are mounted on a heating stage 21. First 
bonding pads 1 2a, positioned above a contact portion 22, are wire-bonded 
with a normal program, and second bonding pads 12b positioned on the 
extended portion 20 are wire-bonded with an increased energy-amount 
program. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor chip in which the bonding pad for external connection was formed is installed on a heating stage. 
The 1 st bonding pad which is the manufacture approach of a semiconductor device of using a capillary for the front face of said 
bonding pad, and performing wirebonding, and is located above the contact section of said heating stage. It has the 2nd bonding 
pad located in the upper part of the part in which the contact part of said heating stage is not located. The manufacture 
approach of the semiconductor device characterized by the output of the supersonic wave given to the impact load and wire at 
the time of carrying out wire bond to said 2nd bonding pad being size compared with the ultrasonic output given to the impact 
load and wire at the time of carrying out wire bond to said 1 st bonding pad. 

[Claim 2] The 1 st semiconductor chip which fixed on the island, and the 2nd semiconductor chip which has the lobe which fixed 
on said 1 st semiconductor chip, and which magnitude overflows from said 1 st semiconductor chip. The contact section of a 
heating stage in contact with the rear-face side of said 1 st semiconductor chip, The 1 st bonding pad located in the upper part of 
the contact section of said heating stage of said 1 st and 2nd semiconductor chips. The 2nd bonding pad located in the lobe of 
said 2nd semiconductor chip. Said 1st [ the ] and two or more external connection leads which approach the perimeter of the 
2nd semiconductor chip in a tip are provided. It is the manufacture approach of the semiconductor device which carries out first 
bond of the wire to the front face of said bonding pad, and carries out second bond to the front face of said external connection 
lead. Rather than the impact load at the time of carrying out bonding to said 1 st bonding pad, and the output of a supersonic 
wave The manufacture approach of a semiconductor device which makes size the impact load at the time of giving said 2nd 
bonding pad, and the output of a supersonic wave, and is characterized by performing wire bond to said the 1 st and 2nd bonding 
pad continuously on said common heating stage. 

[Claim 3] The manufacture approach of a semiconductor device according to claim 2 that clearance of said 2nd bonding pad and 
contact section of said heating stage is characterized by being less than 2.0mm. 



[Translation done.] 



http://vmw4.ipdljpo.gojp/cgi-bin/tran.web_cgi_ejje?u=http%3A% 2004/08/18 



THIS 



PAGE BLANKS 



1/3 s<—i> 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the semiconductor device for performing wire bond 
to the semiconductor chip containing the bonding pad which cannot be arranged oh the area of a heating stage which can be 
contacted. 
[0002] 

[Description of the Prior Art] The transfer mold technique which closes the perimeter of the semiconductor chip 1 as shown in 
drawing 6 (A) with the thermosetting epoxy resin 2 has spread most as a closure technique of a semiconductor device. The 
leadframe is used as a support material of a semiconductor chip 1 , die bond of the semiconductor chip 1 is carried out to the 
island 3 of a leadframe, wire bond of the lead 4 is carried out to the bonding pad of a semiconductor chip 1 with a wire 5, a 
leadframe is set in the metal mold possessing a desired appearance configuration, an epoxy resin is poured in into metal mold, 
and it is manufactured by stiffening this. 

[0003] On the other hand, the semiconductor device built into not knowing and these in the place in which small [ to various 
electronic equipment ] and the wave of lightweight-izing remain will also be expected much more large capacity, high efficiency, 
and high integration. Then, in one package which existed as the way of thinking (for example, JP,55-1 1 1 151 7 AX the technique 
which closes two or more semiconductor chips attracted attention, and the implementation-ized motion came out from before. 
That is, as shown in aVawjng_6 (B), 1st semiconductor chip la is fixed on an island 3. the bonding pad and lead 4 which fix 2nd 
semiconductor chip lb and correspond on 1st semiconductor chip la are connected by bonding wires 5a and 5b, and it closes by 
resin 2. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the case where the configuration of a semiconductor chip does not 
necessarily become a convenient combination with some combination of a circuit function arises. If a chip is newly designed only 
in order that convenience may improve, it will lead to a new cost rise. Drawing 7 shows an inconvenient combination which the 
invention-in-this-application person tried to contain this time. 1st semiconductor chip la has a rectangle, and 2nd 
semiconductor chip lb has the rectangle constituted only from the side longer than the short story of 1st semiconductor chip 1a. 
Although it is possible to pile up so that the bonding pad of 1 st semiconductor chip 1 a may not be hidden as it is such a 
combination, a part of 2nd semiconductor chip lb will overflow the 1st semiconductor chip la inevitably. Since this overflowing 
part (lobe 6) does not have support of an island 3 or 1 st semiconductor chip la, when a wire is struck to the bonding pad on a 
lobe 6 in a wire bond process, it has the trouble that cannot fully transmit junction energy but the bond strength of a ball 
becomes inadequate. 
[0005] 

[Means for Solving the Problem] The heating stage which this invention was accomplished in view of the conventional technical 
problem mentioned above, supports the 1 st semiconductor chip, and does not support the lobe of the. 2nd semiconductor chip is 
prepared. In case wire bond is performed on this heating stage, it compares with the impact load and junction energy, which are 
given to the 1st bonding wire located on a heating stage. By making into size the impact load and junction energy which are given 
to the 2nd bonding pad located in said lobe, the manufacture approach of a semiconductor device which can perform wire bond, 
by a series of activities is offered. 
[0006] 

[Embodiment of the Invention] The gestart of the 1 operation of this invention to the following is explained to a detail, referring to 
a drawing. First, the semiconductor device after completion is explained. First, AA line sectional view of drawing 4 (A) and 
drawing 5 (B) of the (A) plan in which drawing 4 (A) and (B) show the semiconductor device after completion of this invention, (B) 
rear-face Fig., and drawing 5 (A) are BB line sectional views of, drawing 4 (A). 

[0007] 1 0 and 1 1 show the 1 st and the 2nd semiconductor chip respectively among drawing. In the last process, various kinds of 
activity and a passive circuit element are formed in the silicon front face of the 1st and the 2nd semiconductor chip 10 and 1 1. 
The bonding pad 1 2 for external connection is formed in two sides in which the 1 st and the 2nd semiconductor chip 1 0 and 1 1 
carry out phase opposite. Passivation coats (not shown), such as a silicon nitride, silicon oxide, and a polyimide system insulator 
layer, are formed so that each bonding pad 1 2 may be covered, and opening of the upper part of a bonding pad 1 2 is alternatively 
carried out for electrical connection. 

[0008] Die bond of the 1 st semiconductor chip 10 was carried out by electric conduction or the insulating adhesives 1 4 of an 
epoxy system on the island 1 3 of a leadframe, and it has fixed the 2nd semiconductor chip 1 1 with the epoxy insulating system 
adhesives 1 5 on said passivation coat of the 1 st semiconductor chip 1 0 further. Wire bond of the end of the bonding wires 1 6, 
such as a gold streak, is carried out to the front face of each semiconductor chip 10 and the bonding pad 12 of 1 1 front faces, 
and wire bond of the other end of a bonding wire 16 is carried out to the point of the lead terminal 1 7 for external derivation. 
[0009] By the heat-curing resin 18 of an epoxy system, the mold of the point of the 1st, the 2nd semiconductor chip 10 and 11. 
and a lead terminal 17 and the principal part containing a bonding wire 16 is carried out, and a perimeter is package-ized. A lead 
terminal 1 7 is drawn from the location of the abbreviation one half of the thickness of resin 1 8 of a package side attachment wall 
outside. With reference to drawing 5 (A), the upper resin thickness tl and the lower resin thickness t2 are almost equivalent 
thickness from lead 1 7. And the. lead terminal 1 7 drawn by the exterior of resin 1 8 is bent by the end lower part, is bent again, 
and foaming is carried out to the Z character mold. This foaming configuration is a configuration for the surface mount 
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application which carries out opposite adhesion of the fixing part by the side of the rear face of a lead terminal 17 at the electric 
conduction pattern formed in the printed circuit board. 

[0010] This semiconductor device by performing joggling processing to the tie rod 19 for maintenance first prepared in four 
corners of an island 1 3 in the state of the leadframe The height of the height of an island 1 3 and the point of a lead terminal 1 7 is 
made to differ. Die bond of the 1st and the 2nd semiconductor chip 10 and 1 1 is carried out to an island 13. So that wire bond of 
a bonding pad 12 and the point of a lead terminal 17 may be carried out and the front face of a cavity which the rear face of an 
island 13 prepared subsequently to vertical metal mold may be contacted On both sides of the frame and lead terminal 17 of a 
leadframe, it can fix with vertical metal mold, and can obtain by pouring in and stiffening resin in the **** condition. 
[001 1] Said leadframe is what fabricated each parts of an island 13 and lead terminal 17 grade by etching or punching processing 
the tabular material of the copper system whose board thickness is 1 50-200micro. or an iron system, and each parts are held at 
the frame of a leadframe until it is cut after a mold process. Height of the frame [ the point and said frame ] of a lead terminal 1 7 
corresponds in the condition of having been held, joggling processing only of the island 13 is carried out, and height differs. For 
the reason, with the equipment after completion, the tie rod 19 holding an island 13 is bent up in the resin 18 interior, and 
extends again almost horizontally in the location which is in agreement with the height of lead 14, and a cutting plane exposes 
and carries out termination to resin 1 8 front face. 

[0012] Like the erector, each semiconductor chips 10 and 11 grind a rear face by the back grinding process immediately before, 
and make it thickness (250-300micro). The board thickness (illustration t3 of drawing 5 (A)) of a lead terminal 17 is about 
130micro. since it forms in coincidence from a tabular ingredient, the board thickness of an island 13 is also the same value, and 
this value maintains the mechanical strength of each parts — it is the value of a limitation mostly. 
[0013] An island 13 is smaller than the 1st semiconductor chip 10, and is supporting only a part for the core of the 1st 
semiconductor chip 10. The diver 19 who supports an island 13 extends horizontally as he can bypass the 2nd semiconductor 
chip 11, and as mentioned above, he is bent toward the resin 18 interior. Island 1 3 rear face is exposed to the front face of resin 
18, it bypasses and the rear face is exposed also for said extending part of a tie rod 19. 

[0014] The 1st semiconductor chip 10 possesses the configuration as [ for example, whose a long side x shorter side is 
3.0mmx8.5mm ] and where a rectangle is long and slender, and possesses a configuration [ like 5.6mmx6.5micro ] almost near a 
square whose 2nd semiconductor chip 1 1 is. Since both of the sides of the 2nd semiconductor chip 1 1 are longer than the 
shorter side of the 1st semiconductor chip 10, when it piles up, it has the lobe 20 protruded from the 1st semiconductor chip 10. 
Since some bonding pads 12 will hide if the 1st and the 2nd semiconductor chip 10 and 11 are made reverse and piled up, in the 
example of this magnitude, it cannot pile up conversely. The island 13 has about [ 2.0mmx4.0mm ] magnitude. 
[0015] Below, the wire bond process of the semiconductor device mentioned above is explained at a detail. Drawing 1 is the (A) 
top view for explaining the 1st wire bond process. (B) CC line sectional view, and (C) DD line sectional view. First amount supply 
of the conductive or insulating adhesives 14 is suitably carried out on an island 13, the 1st semiconductor chip 10 is installed on 
it, adhesives 14 are solidified with baking, the 1st semiconductor chip 10 is fixed, subsequently to the 1st semiconductor chip 10 
top amount supply of the insulating adhesives 15 is carried out suitably, the 2nd semiconductor chip 1 1 is installed on it, 
adhesives 1 5 are solidified with baking, and the 2nd semiconductor chip 1 1 is fixed. 

[0016] Subsequently, on the heating stage 21, alignment of the leadframe which fixed each chips 10 and 11 is carried out. and it 
is installed. In the heating stage 21. the part which supports a lead terminal 17, and the part which supports the 1st 
semiconductor chip 10 are provided. Let the part which can contact the rear-face side of the 1st semiconductor chip 10 among 
these parts to support be the contact section 22. Island 13 rear face was not supported but is missed to the crevice 23. There is 
also no part which supports the 2nd semiconductor chip 1 1. In addition, in order to avoid the weld flash generated at the edge of 
a leadframe or a silicon chip, the contact section 22 of the heating stage 21 is retreating only a few from the edge of a lead 
terminal 17 or the 1st semiconductor chip 10. 

[0017] The contact section 22 which supports the 1st semiconductor chip 10 touches the rear face of the 1st semiconductor 
chip 1 0 in the field which avoided the island 1 3 and the tie rod 1 9 and was shown with the slash of drawing 1 (A). The bonding 
pad 12 which the bonding pad 12 of the 1st semiconductor chip 10 and the bonding pad 12 of the 2nd semiconductor chip 1 1 are 
located in the upper part of the contact section 22, and is located in the upper part of the contact section 22 at this appearance 
is defined as the 1st bonding pad 12a. The contact section 22 is not located but the bonding pad 12 which receives and is 
located in the lobe 29 of the 2nd semiconductor chip 1 1 defines the bonding pad 1 2 whose space only spreads and which is not 
located in the upper part of the contact section 22 as the 2nd bonding pad 12b in this way at the lower part. 

[0018] And while heating the heating stage 21 at 200 degrees C or more, a wirebonding process is performed by striking 1st Bond 
to a bonding pad 1 2 side, and striking 2nd Bond to a lead terminal 1 7 side, drawing 2 — a wire — bond — a process — setting - 
- the — two -— a bonding pad — 12 — b — a wire — bond — carrying out — the time — a condition — being shown — ( — A 
— ) — a top view — (— B — ) — a sectional view — it is . Wire bond the tip of a golden wire which was first inserted in the 
through tube of the core of a capillary 24 and whose diameter is 30phi (micrometer) extent The golden ball 25 of diameter 70phi 
extent is formed by carrying out melting momentarily with means, such as a spark. At the same time carry out alignment of the 
capillary 24 to the X-axis and Y shaft orientations, it makes it descend to them and it presses the golden ball 25 at capillary 24 
tip by the capillary 24 An ultrasonic output is given to the contact part of the golden ball 25 and bonding pad 12b through a 
capillary 24, and the golden ball 25 is fixed on a bonding pad 12b front face according to the synergistic effect with the heat 
energy supplied from the heating stage 21. Then, while making a capillary 24 move up, moving onto a lead terminal 17 with a 
predetermined locus and pressing and pasting up on a lead terminal 1 7, it is carried out by cutting a wire by part for the point of 
a capillary 24. 

[0019] Since pad 12a is heated by suitable temperature since heat conduction from the heated contact section 22 is good in 1st 
bonding pad 12a located on the contact section 22 of the heating stage 21, and the contact section 22 functions as a receptacle 
part to press of a capillary 24. The good contact to the golden ball 25 and pad 12a can be acquired. On the other hand, in the 2nd 
bonding pad 12b which is not located on the contact jsection 22 of the heating stage 21, since heat conduction runs short since it 
separates from the contact section 22. and there is "no support" over the pressurization of a capillary 24, the great portion of 
Junction energy transmitted through the capillary 24 escapes, and the adhesive property of the golden ball 25 and bonding pad 
1 2b gets worse. 

[0020] Then, in order to compensate this invention with the junction energy which escapes with lack of said welding pressure 
about the 2nd bonding pad, aggravation of junction nature is prevented by enlarging the impact load of a capillary 24 and enlarging 
the initial ball rate of strain at the time of landing of a capillary 24. and making it increase more nearly intentionally than the 
power given to 1 st bonding pad 1 2a using the quick ultrasonic dispatch configuration of starting. 
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[0021] Output power W of a capillary 24 can be expressed with a degree type if a lost part which escapes on a chip or a frame is 
disregarded. 

W=muPupsilon (formula 1 ) 

However, mu is [ welding pressure and upsilon of coefficient of friction between a ball and a pad and P ] the velocity of vibration 
of a capillary 24, and the velocity of vibration upsilon can be expressed with the product (upsilon=omegazeta) of angular 
frequency omega (omega=2prf) and an amplitude zeta. Therefore, the junction energy E which a capillary 24 gives to a part for a 
joint becomes equal to the amount of integrals to time amount change of output-power W. 

[0022] Usually, since the impact load of a capillary 24 influences greatly the damage to the semiconductor device near the 
bonding pad 12 lower part, it has beep controlled by the 1st bonding pad 12a to become necessary minimum. However, since the 
loss is large even if just the static load of the capillary 24 after the golden ball 25 (initial ball) formed at the tip of a wire lands on 
a pad 1 2b front face, since there is "no support" in the lower part at the 2nd bonding pad 1 2b of crushing deformation of the 
golden ball 25 is inadequate and it applies output power in this condition, sufficient adhesion cannot be performed. Then, the 
impact load to 2nd bonding pad 12b is made larger about 10 to 15% than the thing of 1st bonding pad 12a so that crushing 
deformation of the golden ball 25 may become enough. In addition, an impact load is controlled with the welding pressure of the 
capillary 24 when contacting the golden ball 25. 

[0023] Furthermore, although energy is given to the 1 st bonding pad 1 2a by the wave of a comparatively loose standup in 
consideration of the damage to a component with reference to drawing 3 as a wave configuration of the ultrasonic oscillation 
impressed to a capillary 24 where a static load is added, the junction energy given into the same time amount is increased by 
giving wave-like supersonic vibration which impresses maximum amplitude promptly after landing to the 2nd bonding pad 12b. 
Modification of finishing 2nd bonding pad 1 2b altogether previously, or performing it at random in order of the list of a pad . 
conversely, which carries out by changing the program of wirebonding equipment, and performs 2nd bonding pad 1 2b after 
carrying out wire bond of the whole of the 1 st bonding pad 1 2a is possible for modification of the amount of energy. Any case 
performs the 1st and the 2nd bonding pad 12a and 12b in the condition of having placed on one heating stage 21. 
[0024] In addition, from the contact section 22, the adhesive property got worse so that the location of 2nd bonding pad 1 2b 
became far, but when this distance (illustration 26 of drawing 2 (A)) was 2.0mm or less in general according to the experiment, it 
checked that one processing was possible only by modification of energy. Since this invention can process continuously the 1 st 
and the 2nd bonding pad 12a and 12b on one heating stage 21 by increasing the junction energy impressed to increase and the 
capillary 24 of the impact load added to 2nd bonding pad 12b as explained above, a production process can be simplified 
[0025] 

[Effect of the Invention] As explained above, by increasing alternatively the junction energy impressed to 2nd bonding pad 12b, 
this invention processes continuously the 1st and the 2nd bonding pad 12a and 12b on one heating stage 21, and has the 
advantage which can simplify a production process. 

[0026] Therefore, it has the advantage which can be manufactured comparatively cheaply, without making a production process 
complicated, even rf it is the combination of a special chip which produces a lobe 20. And since it can respond only by changing 
the program of bonding equipment, it can carry out easily. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are the (A) top view for explaining this invention, (B) CC line sectional view, and (C) DD line sectional view. 

[Drawing 2] They are the (A) top view for explaining this invention, and the (B) sectional view. 

[Drawing 3] It is a wave form chart for explaining this invention. 

[Drawin g 4] They are the (A) plan for explaining this invention, and (B) rear-face Fig. 

[Drawing 5] It is a sectional view for explaining this invention. 

[Drawing 6] It is a sectional view for explaining the conventional example. 

[Drawing 7] It is a sectional view for explaining a technical problem. 



[Translation done.] 



http://vyvm4jpdljpo.goj>/cgi-bin/tran^web.cgi^ejje 



2004/08/18 



THIS PAGE BLANK (uspto) 



1/4 s<— v 



* NOTICES * 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 
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